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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve on-rcsistance 
by minimizing impurity diffusion of drift region and 
decreasing the length thareoF u^ng a TEOS oxide which 
is deposited through low tenperature field oxide 
deposition process in the fabrication process of MOS 
high voltage power elenfient 

SOLUTION: A P-^pitaxial layer 22 is implanted with 
phosphorous ions and heated treated to form a deep N- 
well 23. and an ion implanted mask defining a float region 
is formed thereon. Subsequently, P-type impurity ions 
are implanted and an ion-implanted mask defining an N- 
well is formed on the deep Nnmll 23 and then is 
heated-treated to form a P-type drift region 24 an N- 
well 25 abutting thereon. Thereafter, an oxide is 
deposited on the entire surface of the substrate, a 
primary TEOS oxide is deposited and heat treated, a 
thinner secondary TEOS oxide is further deposited 
thereon and etched to form a field oxide 26, in which a 
specified region is exposed in the active region of a 
power element 
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♦ NOTICES* 

Japan Patent Office is nut responsible for any 
danases caused by the use of this translation. 

1. This document has been translated by computer. So the trsnslation may not reflect the original 
precisely. 

2. *««* shows the word which can not be translated. 
3 In the drawings, any words are not translated 



CLAIMS 



[ClaimCs)] 

[Claim 1] A manufacture method of a high-tension power element characterized by providing the 
following The 1st step which forms the 1st well of the 1st conductivity type in an epitaxial layer 
of the semiconductor sid>strate upper part The 2nd step which forms a drift reipon of the 2nd 
conductivity type, and the 2nd well of the 1st conductivity type in the 1st well of the above The 

3rd step which forms a TEOS oxide film in the whole structure* upper part after the 2nd-step * ' 

above-mentioned execution The 4th step which forms field oxide which carries out the selection 
chemical engraving of the abovennerrtioned TEOS oxide film, and defines an active region, the 
5th step which forms the above-mentioned gate insulator layer and a gate electrode, and the 6th 
step which forms the source / drain field of the 2nd conductivity type in the above-mentioned 
active region 

[Claim 2] A manufacture method of a high-tension power element according to claim 1 
characterized by including further the 7th step which forms a pad oxide film of 200 thru/or 500A 
thickness in the whole stmcture upper part after the 2nd-step above--menttoned executioa 
[Claim 3] The 3rd abov&-mentioned step is the manufacture method of a high-tension power 
element according to claim 2 characterized by coming to contain the 8th step whioh vapor^ 
deposits the 1st "HEOS oxide film of 5000 thru/or 8000A thickness on the above-mentioned pad 
oxide film, the 9th step which heat-treats the above-mentioned 1st TEOS oxide film, and the 
10th step which forms the 2nd TEOS oxide film of 2000 thru/or 3000A thickness.on the above- 
mentioned 1st TEOS oxide film. 

[Claim 4] The above-mentioned selection chemical engraving in the 4th above-mentioned step is 
the manufacture method of a high-tension power element according to claim 1 characterized by 
using the dip etching method which used diluted HF solution. 

[Claim 5G A manufacture method of a high-tension power element according to claim 1 to 4 
characterized by for the 1st conductivity type of the above being N type, and the 2nd 
conductivity type of the above being P type. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Hie technical field to which invention belongs] Especially this invention relates to the 
manufacture method of an MOS mold high-^nsion power element about senvconductor 
technology. 

"ioxxm • - ■ 

Q)esoription of the Prior ArtI Generally, the P type high-teriaon power element for 100 - 500V 
is manufectured using the MOS technology of a water Heui pile diffusion mold, and is used for 
the actuation IC (integratedcircuHJ of a step motor (step motor), and'pED (field emission display) 
and PDP 0>lasma display panel) etc. 

[0003] In order to improve the breakdown voltage and ON-resistance of a power element using 
N-drift (drift) field formed by the high N type epitaxial layer of specific resistance on the P type 
(or N type) semiconductor substrate in the former in order to embody a water flat tip power 
element with high breakdown voltage, many technology of attaining structural change of an 
element and improving a process has been developed. 

[0004] Such a conventional method has improved breakdown voltage by determining a vertical 
and horizontal breakdown voltage value, forming a metal electrode (metal electrode) In the metal 
electric-field version (field plate) or a drain field for a long time, and making the strength of 
elertric field ease with epitaxial layer thickness and high impurity concentration, the thickness of 
a drift region, and the concentration of an impurity. 

[0005] AWwugh many improvements were made in the breakdown voltage and ON-resistance of 
P-mold power element until now, it must be improved further, and since ON-resistance will come 
to increase according to it if breakdown voltage is lowered, development of the technology for 
optimization of two kinds of these elements is demanded. 

[0006] DrawinRlO will be a thing iflustrating the cross-section structuns of the water flat tip P- 
channel high-tension power element formed by the conventional technology, and hereafter, if the 
manufacturing process is roughly considered with reference to this, it will be as follows. Rrst. the 
embedded oxide layer 1, tlie P type epitaxial layer 2. and the deep N-well 3 are formed in order 
on the semiconductor substrate 20, and the P type drift region 4 and tiie N-well 5 are formed on 
the deep N-well a The field oxide 6 which defines the active region and the non-active region of 
an element as the degree using LOCOS (local oxidation of silicon) technology is formed, and gate 
oxide 7 and the polycrystal silicon gate 8 are formed on the substrate of the field where the P 
type drift region 4 and the N-welJ 5 touch. 

[0007] Continuously, a P type Inipurity ion implantation is carried out to the predetermined field 
of the P type drift region 4 and the N-well 5, and the source field 10 and the drain field 9 are 
formed in It Subsequentiy, after forming N+ mold source contact 13 which carries out an N type 
impurity ion implantation and touches the source fieM 10. manufacture of an element is 
completed by forming the interiayer Insulation film 11 to which some of the source field 10 and 
drain fields 9, N+ mold source contacts 13, and gate elccbx>des 8 are exposed, applying a metal 
to the whole surface, carrying out patterning of this by the photolithography method, and forming 
a metal electrode 12. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, the above is in process, and in order to 
form field oxide 6, the thermal oxidation process of the long duration which advances at a lOOO- 
degree C elevated temperature is needed To that external difFusion of the impurity poured into 
the drift region 4 while the field oxide 6 formation process advanced in connection with this 
occurs, and coincidence Oxide-film growth to the side and the perpendicular direction by the 
BAZU beak (bird'sbeak) effect of field oxide in a lateral portion occurs. Since it is expanded from 
a layout value as the length of the fiarmation field of field oxide 6 is shown by A from the length 
(layout value) of the nrtask pattenn for forming field oxide 6, the truubie which ON-resistance 
comes to increase is induced. 

[0009] This invention was made in order to cancel the trouble concerning the conventional 
example mentioned above, and it tends to offer the manufacture metliod of a high-tension power 
element that impurity external diffusion of a drift region is minimized, the length of a drift region 
is reduced, and ON-reslstance can be improved. 
[0010] 

[Means for SoMng the Problem] The 1st step where a manufacture method of a high-tension 
power element concerning this invention fonns the Ist well of the 1st conductivity type in an 

epitaxial layer of the semiconductor substrate upper part^.The.2nd step which ferms a-drift. 

region of the 2nd conductivity type, and the 2nd well of the 1 st conductivity type in the 1 st well 
of the above. The 3rd step which forms a TEOS oxide film in the whole structure upper part 
after the 2nd step execirtion of an account, The 4th step which forms field oxide which carries 
out the selection chemieri^l engraving of the above-mentioned TEOS oxide film, and defines an 
active region, the 5th st£p which forms the above-mentioned gate insulator layer and a gate 
electrode, and the 6th stap which forms the source / drain field of the 2nd conductivity type in 
the above-mentioned active region are included 

[001 1] Moreover, it is characterized by including further the 7th step which forms a pad oxide 
film of 200 thru/or 500A thickness in the whole structure upper part after the 2nd-step above- 
mentioned execution. 

[0012] Moreover, it is characterized by the 3rd above-mentioned step coming to contain the 8th 
step which vapor-deposits the 1st TEOS oxide film of 5000 thru/or 8000A thickness on the 
above-mentioned pad c::ide film, the 9th step which heat-treats the above-mentioned 1st TEOS 
oxide film, and the 1 0th step which forms the 2nd TEOS oxide film of 2000 thru/or 30Q0A 
thickness on the above-mentioned 1st TEOS oxide film. , 

[0013] Moreover, the above-mentioned selection chemical engraving in the 4th above-mentioned 
step is characterized by using the dip etching method which used diluted HF solution. 
[0014] Furthermore, it is characterized by for the 1st conductivity type of the above being N 
type, and the 2nd conductivity type of the above being P type. 
[0015] 

[Embodiment of the Invention] The 1st step where the high-tension power element manufacture 
method concerning this invention forms the 1st well of the 1st conductivity type in the epitaxial 
layer of the semiconductor substrate upper part The 2nd step which forms the drift region of 
the 2nd conductivity type, and the 2nd well of the 1st conductivity type in the 1st well of the 
above. The 3rd step which forms a TEOS oxide film in the whole structure upper part after the 
2nd-*step above-mentioned execution. 
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* NOTICES * 

Japan Patent Office is noi responsible for any 
daniaKee caused by the use of this translation. 

1. This docunnent has been tiBnslated by computer. So the translation may not reflect the original 
precisely. 

2. atQ)QicaK shows the word which can not be translated. 
3Jh the drawings, any words are not translated 



TECHNICAL FIELD 



[A technical field to which invention belongs] Especially this invention relates to a manufacture 
method of an MOS mold highHension power element about semiconductor technology. 
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TECHNICAL FIELD 



[A technical field to v^ich invention belongs] Especially this invention relates to a manufacture 
method of an MOS mold high-tension power element about semiconductor technology. 
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Japan Patent Office is not responsible for any 

damages caused by the use of this translation. ' 
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precisely. 
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EFFECT OF THE INVEN TION 



[Effect erf' the Invention] the advantage which the impurity external diffusion which generate in a 
drift region minimize , it be [ advantage ] effective in improve the ON-resistance of a power 
element since it can prevent that the formation field of field oxide be expand , and do not 
decrease most breakdown voltage of a power element be by use the TEOS oxide film in which a 
lov\r-temperaturc process be possible at the time of field oxide formation in the manufacturing 
process of an MOS nriold high tension power eleme"ht according to this inv«riti6ri . as having 
ntentioned above . 



[Translation donej 
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TECHNICAL PROBLEM 



[ProblemCs) to be Solved by the InverttiorO However, the above is in process, and In order to 
form field oxide 6. the thermal oxidation process of the long duration which advances at a 1000- 
degree C elevated temperature is needed To that external diffusbn of the impurity poured into 
the drift region 4 while the field oxide 6 fornnation process advanced in connection with this 
occurs, and coincidence Oxide-film growth to the side and the perpendicular direction by the 
BAZU beak (bird sbeak) effect of field oxide in a laterirportion occurs. Since it is expanded from 
a layout value as the length of the fomnatlon field of field oxide 6 is shown by A from the length 
(layout value) of the nnosU pattern for forming field oxide 6. the trouble which ON-resistance 
comes to increase is induced. 

[0009] This invention was made in order to cancel the trouble concerning the conventional 
example mentioned above, and it tends to ofTer the manufacture method of a high-tension power 
element that impurity escliimal diffusion of a drift region is minimized the length of a drift region 
is reduced, and ON-resistance can be improved 



[Translation donej 
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MEANS 



[Means for Solving the Problem] The tst step where a nfianufecture method of a high-tension 
power element concenning this invention forms the 1st well of the Ist conductivity type in an 
epitaxial layer of the semiconductor substrate upper part The 2nd step which forms a drift 
region of the 2nd conductivity type, and the 2nd well of the 1st conductivity type in the Ist well 
of the above. The 3rd step which forms a TEOS oxide film in the whole structure upper part 
after the 2nd step execution of an account. The 4th step which forms field oxide which carries 
out the selection chemical engraving of the above-mentioned TEOS oxide film, and defines an 
active region, the 5th stap which forms the above-mentioned gate insulator layer and a gate 
electrode, and the 6th step which fbrms the source / drain field of the 2nd conductivity type in 
the above-mentioned active region are included. 

[0011] Moreover, it is characterized by including further the 7th step which forms a pad oxide 
film of 200 thm/or 500A tWckness in the whole structure upper part after the 2nd-step above- 
merrtioned execution. 

[0012] Moreover, it Is characterized by the 3rd above-mentioned step coming to contain the 8th 
step which vapor-deposits the 1st TEOS oxide film of 5000 thru/or 8000A thickness on the 
above-mentioned pad oxide film, the 9th step which heat-treats the above-mentioned 1st TEOS 
oxide film, and the 10th step which forms the 2nd TEOS oxide film of 2000 thru/or 3000A 
thickness on the above-inentioned 1st TEOS oxide film. 

[0013] Moreover, the above-mentioned selection chemical engraving in the 4th above-mentioned 

step IS characterized by using the dip etching metiicd which used diluted HF solutioa 

[001 4] Furthennore. it is characterized by for the 1st conductivity type of the above being N 

type, and the 2nd conducthoty type of the above being P tvoe. 

[0015] 

[Embodiment of the Invention] The 1st step where the high-tension power element manufacture 
method concerning this invention forms the 1st well of the 1st conductivity type in the epitaxial 
layer of the semiconductor substrate upper part. The 2nd step which forms the drift region of 
the 2nd conductivity type, and the 2nd well of the 1st conductivity type in the 1st well of the 
above. The 3rd step which forms a TEOS oxide film in the whole structure upper part after the 
2nd-step above-mentionsd executioa The 4tii step which forms the field oxide 26 which carries 
out tiie selection chemical engraving of the above-mentioned TEOS oxide film, and defines an 
active region, the 5th step which forms the above-mentioned gate insulator layer and a gate 
dectrode. and the 6th step which forms tiie source / drain field of the 2nd conductivity type in 
the above-mentioned active region are included 

[0016] Moreover, when fomiing field oxide in tiie manufacturing process of a high-tension power 
element, this invention vapor-deposits a TEOS oxide film instead of forming field oxide on a drift 
region using the existing LOCOS technology, canries out patterning of this, and forms field oxide. 
Therefore. ON-resistance is improved by not canTring out external diffusion of the impuriiv of a 

'«"eth of a drift region and forming field oxide at low temperature. 
[OOl^The gestelt of desirable operation of this invention is explained that those who had 

^r*^! V °" T'rSf.^V**^^"'"^' ^^"^ ^ ^'^^^ '"^"tJo" belongs can carry 
out this invention more easily. [0018] Di^vviDgl thru/or drawing 7 are having niustr^ted the 
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high-iension power element manufacturing process of P-channel concerning the gestalt of 1 
operation of this invention, and explains the manufacturing process with reference to this 
hereafter. 

[0019] First, the substrate with which the embedded oxide layer 21 and the P-epitaxial layer 22 
were formed on the KHype semiconductor substrate 20 is used as illustrated to drawin g 1 . 
[0020] Subsequently, after pouring the Lynn (Phosphorus) ion into P-epitaxial layer as illustrated 
to drawing 2 , carry out !ieat treatment at 1200 degrees C for 25 hours, and the deep Nhwell 23 
is formed After forming the ion-implantation mask (not shown) which defines a drift field on the 
deep N-well 23, the ion implantation of the boron (B) is carried out as a P type impurity. After 
removing an ion-implarrfetion mask, the ion-implantation mask (not shown) which defines N-wcll 
is formed on the deep N-well 23. After pouring in Lynn (P) as an N type impurity, the N-well 25 
which carries out heat treatment belween 15 hours at 1200 degrees C, and touches the P type 
drift region 24 and rt is foi'med. 

[0021] Next after growing up the oxide film (not shown) of 200-50QA thickness all over a 
substrate and making the TEOS oxide film of 5000-8000A thickness vapor-deposit by the 1st 
order as illustrated to drawing 3 , heat treatment is carried out at 850 degrees C, The field oxide 
26 to which the field which etched the TEOS oxide film using ^MuM^ (HF) diluted after vapor- 
depositing the TEOS oxide film of 2000-SOOOA thickness by. the..2nd order.-and.was planned in . . 
the active region (the source / drain field, and gate field) of a power element is exposed is 
formed. A dip chemical engraving process is gone on and it is made for the side attachment wall 
of field oxide 26 to incline for formation of field oxide 28 at this time. 

[0022] Subsequently, after oxidizing the whole surface of a substrate, growing up an oxide film 
and forming a polycrystalline silicon film in the upper part as illustrated to drawing 4 , the 
selection chemical engjwing of a polycrystalline silicon film and the oxide film is carried out at 
order using the mask for gate electrode formation, and gate oxide 27 and the gate electrode 28 
are formed. 
[0023] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Dr^ngs] 

[Drawing 1] It is explanatory drawing of the manufacturing process of P-channel high-tension 
power element concerning the gestalt of 1 operation of this inventioa 
[Drawing 2l h is explanatory drawing of the manufacturing process following drawing 1 . 
[Drawing 31 k is explanatory drawing of the manufacturing process following drawing 2 . 
[Drawihg4l h lis explan^ory drawing of the manufacturing process following drawin^j . 
[Drawing 51 It is explanstory drawing of the manufacturing process following drawing 4 . 
[Drawing 6l It is explanatory drawing of the manufacturing process following drawine; 5 . 
[Drawing 71 h is explanatory drawing of the manufacturing process following drawing 6 , 
[Drawmgjfl h is impurity distribution property drawing of each power element which used the 
TEOS oxide film by the conventional power element and conventional this invention using 
LOCOS technology. 

[DrawinRfil It is current-voltage characteristic drawing of each power element which used the, 
TEOS oxide film by the conventional power element and conventional this invention using 
LOCOS technology. 

[Drawing 10] It is the cross section of P-channel high-tension power element formed by the 
conventional technology. ' 
[Description of Notation;^] 

20 A substrate. 21 An embedded oxide layer, 22 P-epitaxial layer, 23 Deep N-well, 24 A P type 
drift region. 25 N-well. 26 Field oxide. 27 Gate oxide. 28 A polycrystalline silicon film, 29 A drain 
field. 30 A source field. SI An interiayer insulation film, 32 A metal electrode. 33 N+ mold source 
contact. 
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DRAWINGS 




[Drawing 2] 
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[Drawing 7] 
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[Drawing 10] 
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